Introduction
Sulfido complexes of transition metals, particularly those of molybdenum, have been investigated extensively during recent years. 's2 This interest is related to the importance of these compounds in biological redox processes3" and industrial applications such as the hydrodesulfurization r e a~t i o n .~-~ Transition-metal sulfur compounds are also involved in some remarkable photochemical reactions. As semiconductors, metal sulfides participate in light-induced reactions of organic and inorganic substrates.'*I2 Metallosulfur proteins are active in the photo~ynthesis'~ and sulfur metabolism of phototropic bacteria.14 Despite these observations, not much is known about the light sensitivity of simple transition-metal complexes containing sulfur coordinating ligands. While some studies on complexes with more complicated sulfur ligands were the photochemical behavior of simple thiometalates is virtually unknown. This lack is quite surprising since the electronic spectra of complexes such as Photolyses. The light sources were an Osram HBO 100 W/2 and a Hanovia Xe/Hg 977 B-1 (1 kW) lamp. The mercury lines at 254, 313, and 546 nm were selected by Schott PIL/IL interference filters. Irradiations at 214, 277, and 508 nm were achieved with a Schoeffel GM 250-1 monochromator. Solutions of the complexes were photolyzed in 1-cm spectrophotometer cells at room temperature. For quantum yield determinations the complex concentrations were such as to have essentially complete light absorption. The total amount of photolysis was limited to less than 5% to avoid light absorption by the photoproducts. Absorbed light intensities were determined by a Polytec pyroelectric radiometer that was calibrated and equipped with an RkP-345 detector.
Progress of the photolysis was monitored by UV-visible spectral measurements with a Uvikon 810 recording spectrophotometer and a (25) Elemental sulfur as other photoproduct was separated by centrifuging and dissolved in CHCI,. It was determined by its extinction at X = 300 nm (e = 2940).44 As an example, an aqueous solution (100 mL) of 3.3 X lo-, M (NH4),[MoS4] was photolyzed with light of X = 254 nm in the presence of oxygen. After 20-min irradiation time 1.17 X lo4 M [MoS4I2-was converted to [MoO2STI2-, as determined by spectrophotometric analysis. The sulfur was dissolved in CHCI, (100 mL). The concentration of sulfur was 0.24 X lo4 M. This is 18% less than expected according to the proposed stoichiometry (see below).
Photochemistry of Tetrasulfido Complexes

Results
In the presence of air the irradiation of diluted (-1 0-5) aqueous solutions of [MoS412-with white light was accompanied by spectral changes (Figure 1) which are difficult to remove. In the presence of oxygen the formation of [Mo02S212-was accompanied by the release of elemental sulfur:
Vogler and Kunkely ligands to the metal.' However, a t these high formal oxidation states of the metal, the bonding in these complexes must have large covalent contributions. It follows that some of the MO's are strongly delocalized between metal and ligands. L M C T transitions may then not be associated with the transfer of much charge from At low complex concentrations (-M ) the formation of elemental sulfur could not be detected. But a t higher concentrations M) sulfur formed a colloid, which led to light scattering over the entire absorption spectrum. At complex concentrations of -M the elemental sulfur precipitated. It was separated by centrifuging and determined spectrophotometrically. This analysis agreed fairly well with the stoichiometry of the equation as proposed above. At A, , = 254 nm the quantum yield of this photoreaction was 9 = 0.15. It dropped to 9 < for A,,, > 300 nm. In alkaline solution the efficiency of the photolysis did not depend on the pH.
It was assumed that sulfur was initially released as S2, which finally yields stable SE. Diatomic sulfur is known to undergo A).
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